The worldwide increase in population, urbanization, and industrialization was affecting the natural aquatic environment in the form of pollution. The consumption of fishes as food has immense therapeutic and nutritional benefits. Heavy metal pollution of marine aquatic ecosystem occurring due to urban and industrial waste discharge, agricultural runoff and accidental spills of toxic chemicals is globally a rising concern and possesses a dangerous threat for human health due to their regular feeding habits. Humans consume fish as a dietary uptake without knowing the heavy metal accumulated from the polluted areas and are vulnerable to certain health risks. An attempt was made in the present investigation to monitor heavy metals concentration in coastal waters and edible marine fish Indian mackerel (Rastrelliger kanagurta) namely Arsenic (As), Lead (Pb), Cadmium (Cd), Mercury (Hg), Iron (Fe), Manganese (Mn), Copper (Cu), Zinc (Zn) in water and fish tissues (Gills and Liver) of Nelaturu, Krishnapatnam coastal areas. The extent of metal concentrations in the water and levels of heavy metals varied among the various tissues in the fish species studied and the concentrations of the metals found in fish gill, liver tissues were high. At this rate, consumption of marine fish from Nelaturu, Krishnapatnam may lead to heavy toxicity and other related health problems to human and other animals. Control measures are required to reduce aquatic heavy metal pollution in the Nellore coast.
Introduction
Water quality of the coastal zones is deteriorating due to heavy metal pollution from sewage agricultural run-off. The most important issue arises when heavy metals that are released into the environment pose a threat to the aquatic life as well as their predators. The demand for fish consumption is gradually increasing to facilitate the growing population which in turn is increasing the pressure over the fish capturing sector. However, aquatic life is under constant threat due to pollution caused by various anthropogenic sources. Fishes are considered to be most significant biomonitors in aquatic systems for the estimation of metal pollution level [1, 2] the global consumption of fishes has gradually increased in the last few years as fish consumption possesses great therapeutic and nutritional benefits. Being on robust demand for frozen shrimp and frozen fish in international markets, India had exported 11, 34,948 MT of seafood with a worth of over US$ 5.78 billion (Rs. 37, 870.90 crores) in 2016-17. Southeast Asia remained the second largest destination of India's marine products, with a share of 29.91 percent in dollar terms, followed by Japan, the Middle East, China, and other countries. Visakhapatnam port from Andhra Pradesh, India exported 1, 59,973 tons of marine cargo worth Rs 9,294.31 crore (1,401.94 million US dollars) in 2016-17 as compared to 1, 28,718 tons worth Rs 7,161 crore (1,105.76 million dollars) in 2015-16. [3] . The concentration of heavy metals in aquatic organisms is higher than that present in water due to the effect of bio-concentration and bioaccumulation and eventually threaten the health of human by seafood consumption [4] . Rivers in India are highly polluted because of illegal discharge of industrial, agricultural and municipal waste. River damaged due to illegal sand mining in the riverside area also reduce the water flow which directly impacts on the ecology of aquatic organisms (CPCB 2011) [5] .
The health status and the biological diversity of the Indian coastal ecosystems are deteriorating day by day through anthropogenic activities and, dumping of enormous quantities of sewage into the estuary has drastically reduced the population of the aquatic biota. It has also caused considerable ecological imbalance and resulted in the large-scale disappearance of their flora and fauna. Further, the introduction of untreated municipal waste-water and industrial effluents into these aquatic bodies has led to serious water pollution including heavy metal pollution, which gets biomagnified and reaches man through food chain implications. Heavy metals are a significant group of aquatic pollutants and have chief detrimental impact on human and environmental health [6, 7] Discharge of heavy metals impacts on feeding behavior of fishes which makes vulnerable and heavily exposed to pollution because they cannot escape from the detrimental effects of pollutants [8] Degree of heavy metals in seawater and their distribution play an important role in influencing the productivity of marine ecosystem [9,10. Due to contamination of heavy metals in water and sediment with persistence for longer period cause serious threats to food chain, mostly fishes which can accumulate and biomagnifying the heavy metals [11, 12] . Heavy metal pollution in aquatic ecosystem has been recognized as a serious environmental problem. In many cases, heavy metals occur in coastal water bodies at levels, even below their toxic thresholds, however, due to their non-degradable nature, such low concentrations may still pose the risk of damage via uptake and subsequent bioaccumulation by organisms. Under certain environmental conditions, heavy metals can accumulate to toxic concentrations and cause ecological damage [13] . So, heavy metals acquired through the food chain as a result of anthropogenic activities and pollution are potential chemical hazards that can threaten consumers. Metals such as zinc, copper, and manganese are essential metal since they play an important role in biological systems. Whereas lead and mercury are toxic even in a small amount. Aquatic organisms have the ability to accumulate heavy metals from various sources including sediments, soil erosion and runoff air deposition of pollutants and discharges of wastewater [14] . Therefore, accumulation of heavy metals in aquatic organisms can pose a longlasting effect on biogeochemical cycling in the ecosphere.
According to world health organization [15] metals occurs less than 1% of the earth's crust, with trace amount generally found in the environment and when these concentrations exceed a stipulated limit, they may toxic to the surrounding environment. The last three decades were witness to several reports on the toxicity of heavy metals in human beings, due to the contamination in the fish and fishery organisms [16, 17, 18] The suggested Maximum Permissible Level (MPL) for heavy metals in the human diet as a safety regulation by international and national agencies such as the World Health Organization (WHO), the Joint FAO/WHO Expert Committee on Food Additives (JECFA), the Ministry of Agro-industry and Food Security (MAIFS) together with the Mauritian Food Act 1998 are set to identify the concentration of heavy metals in foods. Fulton's condition factor is used to calculate the relationship between the length and the weight of the fish in order to estimate the condition and feeding intensity of the fish [19] . Heavy metal pollution in rivers gives threat to public water supplies and also to the consumer of fishery sources [20] . Heavy metals constitute a core group of aquatic pollutants via its bio-accumulative and non-biodegradable properties in food [21] may be contaminated by organic and inorganic pollutants associated to aquatic systems by consumption of contaminated fish and other aquatic foods from this environment [22] . Studies on bioaccumulation of pollutants in fish are important in determining different content of trace metal in fish species from bio-magnifications of food chains, metabolic capability and feeding habits [23] the accumulation of metal is a tool for identifying the impact of metal in the aquatic ecosystem, and therefore shows an adverse effect in organism [24] . Aquatic water bodies contaminated by toxic heavy metals that may lead to accumulation in the food chain of an estuarine environment. Normally, such contaminants are transported from its sources through the river system and deposited downstream. Since most of the pollutants get mixed and become suspended as solid and bottom sediment through sedimentation, the estuary becomes a potential sink for these pollutants for a long period of time [25] . The wide diversity of human activities introduce pollutants into the environment, as well as their magnitudes which make the assessment of the environmental impact a subject of utmost interest [26] . Metal bioaccumulation by marine organisms has been the subject of considerable interest in recent years because of serious concern that high levels of metals may have detrimental effects on the marine organisms and may create problems in relation to their suitability as food for humans [27] . The objective of this study is to determine the concentration of some heavy metals in Indian mackerel fish Rastrelliger kanagurta, collected from Bay of Bengal from two different locations of Nelaturu and Krishnapatnam of Nellore coast, Andhra Pradesh.
Materials and methods

Studyarea
The Nellore district has a 169 km of the coastal line with habitation of fishermen community along the east coast of India. The Nellore coastal region is basically suitable for the brackish water aquaculture farming, recently gradually increased some industrial activities. The present sampling sites of Nelaturu and Krishnapatnam coastal areas are major fishing places in Nellore and nearby the sampling sites which consists of local markets in the village where the fishes caught from the sea coastal waters are regularly sold and near to the sampling sites have thermal power industries and also shipping activities from this coastal region. In the present study, a total of thirty fishes of Indian mackerel (Rastrelliger kanagurta) are collected with the support of local fishermen caught at the sampling site. 
Sample collection
Fish samples Indian mackerel (Rastrelliger kanagurta) from both sites were caught using gill nets from April 2019 and analysis were carried out according to APHA [28] . The nearest length and weight of each fish were measured. The fishes were washed using distilled water and place in separated polyethylene bags with ice. The samples were kept frozen at 4°C until ready for analyses.
Sample preparation of fish
All the glassware and plastics were soaked overnight in 10% (v/v) nitric acid rinsed with distilled water and deionized water and dried before being used. Five gram of boneless muscle tissues Gills and Liver of Indian mackerel (Rastrelliger kanagurta) was collected separately using stainless steel knife and samples was digested in strong acid digestion (H2O2+HNO3 conc.) mixture at 1: 3 ratios [29] at 150°C for 20 minutes and allowed to cool at room temperature. Samples were processed in duplicate and then diluted to a total 50ml with ultra-pure water and filtered through 0.45 μm micropore membrane filter paper for analyses. All reagents were of analytical reagent grade. Ultra-pure water was used for all dilutions. The element standard solutions from Perkin Elmer that were used for the calibrations were prepared by diluting stock solutions of mg/ml.
Heavy metal analysis
All samples were digested in concentrated HNO3 and H2O2 in a beaker. The samples were diluted until 50 ml with ultrapure water. After filtration, the prepared samples were determined for As, Pb, Cd, Hg, Fe, Mn, Cu, and Zn by using atomic absorption spectrophotometer (AAS [30, 31] . The concentrations of heavy metals were presented in mg/kg, wet weight (WW) for the fish sample and μg/L for water.
Results
Heavy metal concentrations of Arsenic (As), Lead (Pb), Cadmium (Cd), Mercury (Hg), Iron (Fe), Manganese (Mn), Copper (Cu), Zinc (Zn) observed in commercially important edible marine fish Indian Mackerel (Rastrelliger kanagurta) represented in (Table 1) collected from the Nelaturu and Krishnapatnam coast of Nellore (Fig 1) . 
Discussion
Aquatic pollution is one of the major rising problems globally and it also affects the total seafood demand from India. Fish is an important dietary source of protein but due to the increasing level of heavy metals in water, fishes tend to bioaccumulation and concentrate the smallest amount of heavy metal present in water. And in turn, this poses a greater risk to human beings due to our dependency on fish as a part of our diet. Ingesting of polluted marine fish and exposure to heavy metals causes health problems in people and animals which includes neurological and reproductive problems [32] . Heavy metals are one of the more toxic pollutants in our natural environment due to their toxicity. The efficiency of metal uptake from polluted water may different ecological need, metabolism, and contaminated level, food, and sediment as well as other environmental factors such as temperature, salinity, and interacting agent. When the organisms are exposed to high-level metal in an aquatic environment, they can absorb the available metals directly from the environment via the gills or contaminated water and food, thus accumulated them in their tissues and enter the food chain and extend to so many other problems to humans [33] . Based on the results, the present study revealed that fishes can be used as bio-indicators for marine pollution [34] .Hence in order to take early precautions related to human health concerns, studying of marine pollution and heavy metal accumulation is very important. The fish species selected for the study was due to their higher consumption rate and consumer preference in the study area. The heavy metals were selected due to their availability in the study area.
Conclusion
The Present study was carried out in order to focus on the accumulation of certain heavy metal levels in the water and fish. In conclusion, the results of the present study indicated a moderate presence of heavy metals in the coastal water and accumulation in the gills, liver, and muscles of Indian mackerel fish (Rastrelliger kanagurta) showed a tendency to accumulate higher levels, due to runoffs containing sewage, Industrial and toxic pollutants. Some fisherman still using the same area for fishing. At this rate, consumption of fish from Nelaturu and Krishnapatnam coast of Nellore may lead to biomagnification of heavy metal toxicity of man and other animals. Hence, it is evident that due to subsequent industrialization, the entry of toxic effluents is increasing the risk of metal contamination in the environment which contributes to its further entry into human beings through food chains. Control measures are required to reduce lead pollution in the present study area.
Compliance with ethical standards
